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A Novel Volumetric Feature Extraction Technique
with Applications to MR Images

Edward A. Ashton,* Kevin J. Parker,Fellow, IEEE, Michel J. Berg, and Chang Wen Chen

AbstractÐ A semiautomated feature extraction algorithm is
presented for the extraction and measurement of the hippocam-
pus from volumetric magnetic resonance imaging (MRI) head
scans. This algorithm makes use of elements of both deformable
model and region growing techniques and allows incorporation
of a priori operator knowledge of hippocampal location and
shape. Experimental results indicate that the algorithm is able to
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hours or days. The model described in this paper requires no
such tradeoff between resolution and computational intensity.
More importantly, snake-based techniques do not incorporate
any a priori model of the expected shape and size of the
structure of interest. Therefore, they may not be useful for the
identi�cation of structures whose boundaries may be indistinct,
such as the hippocampus, a gray-matter structure of the human
brain, which is adjacent to other gray matter structures and has
no distinguishable boundary along a signi�cant portion of its
surface. Our algorithm begins with a simply initialized shape
model, composed of the superposition of multiple appropri-
ately placed and shaped ovoids. Thisa priori modeling allows
our algorithm to �ll in areas of the surface of the structure of
interest which have no apparent boundary in the data.

We propose a deformable model technique which incorpo-
rates some of the same goals as the region growing technique,
which has been presented by Taylor and Barrett [12]. The
Taylor algorithm provides competitive region growth from
one or more seeds through comparison of border voxels to
the �rst-order statistics of voxels which have already been
absorbed. Our algorithm combines this concept with the idea
of the deformable model. We begin with one or more seed
voxels. Each of these seeds will, if left unconstrained, expand
into an ovoid with a predetermined volume and preset ratios
between radii in the , , and directions. Constraining forces
are elastic surface tension, deviation from the expected surface
normal, and resistance from surrounding tissue. The expansive
force is provided by internal pressure, which is gradually
increased until either the expected volume is reached or no
further expansion is possible due to constraining tissue.

One important application of this algorithm is in the quick
and accuratein vivo volume measurement of the hippocampus
and amygdala. Jacket al. and others [13], [14] have shown
that such a measurement may be an important aid in the
diagnosis of intractable temporal lobe epilepsy. Jacket al
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Fig. 10. (a) Physician's manual identi�cation of the hippocampus on one
slice of a coronal volumetric MRI head scan. (b) Hippocampus as identi�ed
by our algorithm on that same slice. (c) Volume-rendered reconstruction of
the right hippocampus as identi�ed by our algorithm. (d) Volume-rendered
reconstruction of the right hippocampus as identi�ed manually.

has reported a coef�cient of variation in manual identi�cation
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